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(^) The invention provides channel allocation meth- 
od which achieves a high frequency utilization effi- 
ciency while suppressing the average transmission 
power by transmission power control. Selection pri- 
ority degrees and initial minimum transmission pow- 
er control amounts are set for all radio channels 
allocated to the system. The initial minimum trans- 
m ss»on powe' control amounts are set such that the 
ra^io cnannoi having higher selection priority degree 
nss higner of at least equal initial minimum transmis- 
sion powei control amount than the lov^er selection 



priority radio channel. Upon channel allocation, a 
radio channel is selected in accordance with the 
selection priority degree, by the way that calculating . 
the transmission power control amount of the radio 
channel (S505 to S507), comparing the transmission 
power control amount with the initial minimum trans- 
mission power control amount (S508), and when the 
transmission power control amount is equal to or 
higher than the initial minimum transmission power 
control amount, then use of the radio channel is 
permitted. 
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This invention relates to a dynamic channel 
allocation method in a cellular mobile telephone 

system. 

In a radiocommunicalions system of large ca- 
pacity suc\\ as a mobile telephone system, the 
service area is covered by a plurality of base 
stations and channels with the same frequency are 
used by the base stations among which no interfer- 
ence disturbance occurs in order to achieve effec- 
tive use of frequencies. The mobile telephone sys- 
tem just described is called a cellular system. 

Allocation of channels to be used by base 
stations is roughly divided into two methods. Ac- 
cording to one of the methods, channels to be 
used by each base station are allocated fixedly in 
advance so that no interference disturbance may 
occur as a result of predicting the oropagation 
characteristics. This method is called fixed channel 
allocation and is adopted in present-day mobile 
telephone system. The other method is called dy- 
namic channel allocation in which a channel which 
does not cause intenerence disturbance is selec- 
tively used for each communication. While this 
method requires a complicated apparatus construc- 
tion, since it allows free use of any channel so long 
as it does not cause interference disturbance, it is 
advantageous in that the number of subscribers 
whicn can oe accommodaieo is greaier than thai of 
the fixed channel allocation. Accordingly, adopting 
the dynamic channel allocation for a mobile tele- 
phone system is undergoing re search. 

For the dynamic channel allocation method, an 
autonomous reuse partiiioning (hereinafter referred 
to simply as ARP) method to realize channel al- 
location with a highly efficient utility of frequency 
and very simple control has been proposed as 
disclosed, for example, in a paper published under 
the title of Autonomous Reuse Partitioning in Cel- 
lular Systems, Proceedings of IEEE Vehicular 
Technology Society, 42th VTS Conference, pp. 782 
- 785, May, 1992. 

in the ARP system, channels are selected in 
accordance with the same of channel number order 
at all cells, and put into use from a channel which 
presents a carrier-io-interference ratio (hereinafter 
referred to as CIR) higher than the required value 
in both reverse-link (mobile station to base station) 
and forward-link (base station to mobile station). 

Fig. 1 is a flow chart illustrating control of a 
base station to v/hich the conventional ARP system 
is applied. 

If it is assumed that n channels numbered i to 
n are available ai each base station, and that each 
base station periodically receives and stores inter- 
ference wave levels U,jp(i) of available free chan- 
nels where i represents the channel number froni 1 
to n. Further, it is assumed that the transnnission 
power level (hereinafter abbreviated to Pms) oi the 



mobile station and the transmission power level of 
the base station (hereinafter abbreviated to PBs)are 
known - 

When a call request is occurred, the base 
5 station stores a receive level of a request for call 
origination signal (when the call is originated from 
the mobile station) received through a control chan- 
nel, or a call response signal (when a mobile sta- 
tion is called) to the call from the mobile station as 
70 reverse-link carrier level Dup(step 1300). 

In the following description, steps are abbre- 
viated to S so that step 1300 is represented as 
81300. 

The value obtained by subtracting D^p from 
75 Pms 'S assumed as the propagation loss 
(hereinafter referred to as L in abbreviation) be- 
tween the base station and the mobile station 

(51301) . 

Since the loss level (L) of the radio propagation 
20 of reverse-link and forward-link is reversible, the 
forward-link carrier level (Ddown) at the mobile sta- 
tion can be determined by subtracting L from Pes - 

(51302) . 

Assuming channel number to 1 (S1303), the 
25 value obtained by subtracting the reverse-link inter- 
ference wave level of channel 1(Uup{1)) from Dgp. 
that is. the reverse-link CIR is compared with a 

required vatue (hereinafter aboreviaied to ClR;h} 
(81304). 

30 V'/hen the reverse-link CIR is equal to or higher 

than ClR,h. the base station instructs the mobile 
station to measure the forward-link interference 
wave levef of channel 1( Uoown(l)) and receives the 
result of measurement from the mobile station 

35 (S1305]. 

The base station then compares the value ob- 
tained by subtracting UdownCl) from Dpown, that is, 
the revese-link CtR, with ClR.h (S1306). 

As a result, if the forward-link CIR also is equal 

40 to or higher than CIRih, then the base station al- 
locates channel 1 to the call request (Si 307). 

On the contrary, when the reverse-link CIR or 
the forward-link CIR of channel 1 is lower than 
CiRih. the base station increments channel number 

45 i by one to select next channel 2 (Si 309), and 
thereafter, the processes from S1304 to 81306 are 
repeated in a similar manner to determine the 
interference condition. 

When the determination for final channel n 

50 (Si 308) proves thai no available channel has been 
found, the call is blocked (Si3l0). 

By this procedure, a channel having a higher 
priority degree, that is, a channel whose channel 
nuriiber is closer to 1, presents a higher interfer- 

55 ence wave level and is allocated to a mobile station 
closer to a base station which presents a tiigher 
D,^p. On the other hand, since a channel having a 
lower priority degree presents a lower interference 
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wave level, it is allocated to a mobile station closer 
to the txtundary of the cell which presents a lower 
Dop- 

Figs. 14(A) to 14(D) are diagrammatic views 
illuslrating [he relalionstiip belween the base sta- 
tions and the mobile stations ol channels 4 to 1 
when the channel allocation method illustrated in 
Fig. 1 is applied. 

Base stations 3A to 3E have cells 5A to 5E. 
respectively as service areas, and channel 1 is a 
channel having the highest priority degree and is 
preferentially allocated when, for example, as seen 
in Fig. 14(D), a mobile station is present in cell 5A 
in mobile station presence area 4A which is within 
radius R1 from base station 3A. In this instance, 
also in base station 3B adjacent to base station 3A. 
the identical channel is allocated fof communica- 
tion with a mobile station within mobile station 
presence area 4B wiitiin radius Rl from base sta- 
tion 3B and used simultaneously. 

Meanwhile, when a mobile station positioned in 
cell 5A is present within mobile station presence 
area 4A between radius Rl and radius R2 from 
base station 3A as shown in Fig. 14(C), channel 2 
which has the second highest priority order is 
allocated to the mobile station. In this instance, lor 
example, eiso in base station 3C ( located farther 
tiian base station 35 from base station 3 A) having 
cell 5C, identical channel 2 is simultaneously al- 
located for communication between a mobile sta- 
tion present within mobile station presence area 4C 
within radius R2 from base station 3C. 

This s;mi:arly applies io the other channels. 
and if channel 4 has the lowest priority degree, 
when mobile station presence area 4A is in the 
proximity ot radius R4 from base station 3A which 
is in the proximity of the outermost circumference 
of cell 5A, channel 4 is allocated to a mobile station 
within cell 5A as seen in Fig. 14(A). 

In this instance, also for base station 3E lo- 
cated farther from base station 3A, if a mobile 
station is present in the proximity of the outermost 
circumference of cell 5E of base station 3E, chan- 
nel 4 is used for communication between the mo- 
bile station and base station 3E 

In this manner, as long as the allocation is 
realized in accordance with the same order at each 
base station, the distance between one base sta- 
tion and one mobile station is automatically leveled 
to an approximaiety equal value for each channel, 
and indiviGuai channels are allocated at minimum 
necessary distances such as Dl to D4 for simulta- 
neous use (hereinafter referred as reuse) corre- 
sponding to the distances (Ri to R4) between the 
base stations and the mobile stations as seen in 
Fig. 14. As a result, the average reuse distance is 
reduced compared with that of fixed channel al- 
location. Consequently, a greater number of sub- 



scribers can be accommodated in each service 
area. 

In the conventional channel allocation method 
of the ARP method for a mobile communications 

5 system described above, transmission power con- 
trol is performed. 

In the general transmission power control 
method, the transmission output power of the trans- 
mission side is controlled so that the carrier level 

70 on the reception side can be kept at a desired 
value. The desired value of the carrier level is set 
to a minimum value at which no quality deteriora- 
tion by noise is caused. If the desired value is set 
in this manner, when a mobile station as a terminal 

7 5 is positioned closer to a base station, the transmis- 
sion power can be suppressed, accordingly, the 
consumption of batteries provided at the mobile 
station can be reduced and the available service 
time can be increased. 

20 If transmission power control is periormed m 

this manner, whether a mobile station is positioned 
closer to or far from a base station, the carrier level 
is substantially fixed. Accordingly, if the algorithm 
of the ARP method illustrated in Fig. 1 is used as 

25 is, then it is difficult for a plurality of mobile stations 
whose distances to a base station are equal to 
reuse the same channel within the same cell in Fig. 
14. 

As a result, there is a drawback in that the 

30 frequency of use of channels of high selection 
priority degrees is not high and the traffic accom- 
modation capacity is low. 

It is an object of the present invention to pro- 
vide a channel allocation method in a mobile com- 

35 munications system wherein the average utilization 
distance of the same radio channel is reduced 
while minimizing the average transmission power 
by transmission power control. 

In order to attain the object described above, 

40 according to one aspect of the present invention, 
there is provided a channel allocation method in a 
mobile communications system wherein a plurality 
of base stations are disposed in a service area and 
radiocommunication is performed between the 

45 base stations and a mobile station, the channel 
allocation method comprising the steps of: 

setting the control range of a transmission 
power control amount for each radio channel; and 
selecting, upon communication of each of the base 

50 stations with the mobile station, one of the radio 
channels which lias a control range corresponding 
to the necessary transmission power control 
amount, and allocating the selected radio channel 
for communication witfi the mobile station. 

55 Further, in the channel allocation method, set- 

ting a selection priority degree and a first thresfiold 
value to each of the radio channels such that the 
first threshold value is set at least equal or higher 




EP 0 63T 



lew trw- c^vdnrc- r.av»rv^' ntgfxjr priority degree than 
tfK' o*<^ fyc'v muof^-i and allocating of any 
one lactv cfMnrt;: fMvifv; tTic (irst threshold value 
wMen ItK; |rafib»Tf i^'o- = po*vtr! control amount for 
conifTiu-ncaiiLf I wiiT tin.^ riiutjdt; slalion exceeds Ihe 5 
fusi itireshoid value 

r ucher. the method may have the step of 
counting the trequency of interference and compul- 
sory d sconoection occurring in service corre- 
sporxjing lof each of the first threshold values, and 10 
inhitMting tnc alkocaiico of any one radio channel 
w-iosc f<fc* trrcsho d value is the least level of the 
trancmiccion control power amount when the fre- 
quency ccrrosponcmg to the first threshold value 
boccmes higher than a predetermined value. 75 

The- channel allocation method for a mobile 
communtcaticns system may have the Steps of 
setttng 2 second threshold value for each of the 
radic channels, starting to switch a radio channel in 
use :o ancthef available channel when the average 20 
transmissmn power control amount within a fixed 
timfi in sftrvir.p. becomes lower than the second 
threshold value. 

The channel allocation method for a mobile 
communications system may have the further 25 
steps of: senmg a third threshold value for each of 
the fad:o channels: and starting to switch a radio 
channel m use to another available channel when 
the averaqe transmission power control amount 
withm a fi>ed time in service becomes higher than 30 
the tnird threshold value. 

The- channel allocation method for a mobile 
communicaticns system may have the further step 
oJ. switching a radio channel in use only to another 
free radio channel within the same time-division 35 
multiplexed carrier frequency in v\'hich at least one 
radio channel is accommodated. 

The channel allocation method for a mobile 
communications system may have the further 
steps of: varying the first threshold value in re- 40 
sponse to the average transmission power control 
amount wthin a fixed time; varying the second 
threshold value m response to the average trans- 
mission power control amount within a fixed time; 
varying the third threshold value in response to the -j5 
average transmission power control amount within 
a fixed time: varying the second threshold value 
also in response to the number of times the trans- 
mission power control amount becomes lower than 
the second threshold value withm a fixed time; and 50 
varying the third threshold value in response to the 
number of times the transmission power control 
amount becomes lower ttian the third threshold 
value within a fixed time. 

It is another object of Itie present invention to 55 
piovidt; a mobile communications system to wtiich 
any of the channel allocation methods is applied. 
To accomplisii tlie objecl described above, a mo- 
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bile communications system according to the 
present invention, wherein a plurality of base sta- 
tions are disposed in a service area and radiocom- 
munication is performed between the base stations 
and a mobile station, the system comprising in 
each base stations: means for setting and register- 
ing a control range of a transmission power control 
amount for each radio channels; and means of 
selecting, upon communications with the mobile 
station, one radio channel having a necessary 
transmission power control amount and allocating 
the selected radio channel for communication to 
the mobile station. 

The mobile communications system may fur- 
ther comprise means for providing a selection pri- 
ority degree and registering a first threshold value 
to each of the radio channels such that the first 
threshold value is set at least equal to or higher for 
the channel having higher priority degree than the 
lower priority channel; and means for allocating one 
radio channel having the first threshold value when 
the transmission power control amount for the com- 
munication with the mobile station exceeds the first 
threshold value. 

The mobile communications system may fur- 
ther comprise means for counting the frequency of 
interference and compulsory disconnection occur- 
ring in service corresponding for each of the first 
threshold value: and means for inhabiting the al- 
location of radio channel whose first threshold val- 
ue is the least level of the transmission power 
control amount when the frequency corresponding 
to the first threshold value becomes higher than a 
predetermined value. 

The communications system may further com- 
prise means for setting and registering a second 
threshold value for each of the radio channels, and 
means for starting to switch a radio channel in use 
to another available channel when the average 
transmission power control amount becomes lower 
than the second threshold value within a fixed time 
in service. 

The mobile communications system may fur- 
ther comphse means for setting a third threshold 
value for each of the radio channels, and means for 
starting to switch a radio channel in use to another 
available channel when the average transmission 
power control amount becomes higher than the 
third threshold value within a fixed time in service. 

The mobile communications system may fur- 
ther comprise: means for switching a radio channel 
in use only to another free radio channel within the 
same time-division multiplexed carrier frequency in 
which at least one radio channel is accommodated; 
means lor varying the first ttueshold value in re- 
sponse to an average transmission power control 
amount within a fixed tirrie; 

means for varying the second threshold value 
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in response to the average transmission power 
control amount within a fixed time; 

means for varying the third threshold value in 
response to the average transmission power control 
amount wiUiin a fixed lime; 

means for varying the second threshold value 
in response to the number of times the transmis- 
sion power control amount becomes lower than the 
second threshold value within a fixed time; or 

means for varying the third threshold value in 
response to a number of times the transmission 
power control amount becomes lower than the third 
threshold value within a fixed time, 

Fig. 1 is a flow chart illustrating an example of a 
conventional channel allocation method for a 
mobile communications system of the type de- 
scribed above; 

Fig. 2 is a block diagram showing an example of 
a typicai connection of a mobile communica- 
tions system for which the channel allocation 
method for a mobile communications system of 
the present invention is applied; 
Fig. 3 is a diagrammatic view illustrating an 
example of radio channel numbers and permis- 
sible transmission power control amounts; 
Fig. 4 is a flow chart illustrating a first oper- 
ational embodiment of the channel allocation 
meihoG ior a mobiie communications system oi' 
the present invention; 

Fig. 5 is a flow chart illustrating a second em- 
bodiment the present invention; 
Fig. 6 is a flow chart illustrating a third embodi- 
ment: 

Fig. 7 is a partial flow chart illustrating a different 
portion of a fourth embodiment; 
Fig. 8 is a partial flow chart illustrating a different 
portion oi c fifth embodiment; 
Fig. 9 is a partial flow chart illustrating a different 
portion of a sixth embodiment; 
Fig. 10 is a flow chart illustrating a seventh 
embodiment of the present invention; 
Fig. 11 is a flow chart illustrating an eighth 
embodiment of the present invention; 
Fig, 12 is a flow chart illustrating a ninth em- 
bodiment of the present invention; 
Fig. 13 is a flow chart illustrating a tenth em- 
bodiment of the present invention; and 
Fig. 14 is a diagrammatic view illustrating the 
relationship among channel numbers, mobile 
stations and base stations shown in Fig. l. 
An embodiment of tiie preseni inventiofi is 
described below with reference to the drawings. 

Fig. 2 is a diagrammatic view of an embodi- 
ment of a mobile communications system to wtticti 
the channel allocation rnettiod of the present inven- 
tion is applied. 

The mobile communications system includes 
exchanoe 300. base stations 3A and 3B and a 



plurality of other base stations not shown and all 
connected to exchange 300, and mobile stations 
6A and 6B and a plurality of other mobile stations 
not shown. Base station 3A and base station 3B are 

5 provided in cell 5A and cell 56, respectively. 

Reference characters Dup. Uvup. O^^wn and 
Udown denote the reverse-link carrier level at base 
station 3A, the reverse-link interference wave level 
at base station 3A, the forward-link carrier level at 

10 mobile station 6A. and the forward-link interference 
wave level at mobile station 6A, respectively. 

When a call ohgination request occurs from 
mobile station 6A in the cell of base station 3A and 
when dynamic channel allocation is attempted, it is 

75 necessary to select a channel whose reverse-link 
carrier-to-interference ratio (D^p - U^p) at base sta- 
tion 3A and forward-link carrier-to-inteiierence ratio 
(Ddown - Udown) have levels higher than the required 
level. 

20 Fig. 3 is a diagrammatic view illustrating the 

relationship between the transmission power con- 
trol amount and the channel number in an example 
of the control range of the transmission power 
control amount set for each channel and applied to 

25 the channel allocation method for a mobiie commu- 
nications system of the present invention. 

Referring to Fig. 3, the transmission power 
level on the mobiie siation side can be controlled 
with a step of 4 dB for each channel, and the 

30 ordinate indicates the transmission power control 
amount (range within v/hich control is possible) of 
the mobile station mentioned above while the ab- 
scissa indicates the channel number to which the 
transmission power control amount is applicable. 

35 It is assumed that the control ranges are set for 

the reverse-link (mobile station to base station). 
Although control ranges can be set also for the 
forward-link, they are not limited here in the em- 
bodiments described hereinafter. 

40 The total number of channels available to the 

system is 100, and the channels are divided into 
three groups of 60 channels, 30 channels and 10 
channels. The control ranges of the transmission 
power control amounts of the first, second and third 

45 groups are set at 0 dB to 8 dB, 8 dB to 16 dB. and 
16 dB to 24 dB. respectively. 

In particular, in Fig. 3, it is shown that channels 
which are numbered from 1 to 60 and belong to 
the first group can have transmission power control 

50 amounts of 0 dB, 4 dB or 8 dB. and channels 
whose numbers are from 6i to 90 in the second 
group can have transmission power control amount 
of 8 dB. 12 dB or 16 dB. 

Furttier, it is stiown that channels whose chan- 

55 ne! numbers are from 91 to 100 in the tliird group 
can have transmission power control amounts of 16 
dB. 20 dB or 24 dB. 
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Accordingly, each of the channels which, for 
example, belong to the third group and have chan- 
nel nunnber of 91 to 100 can be used only when 
the transmission power control amount falls within 
the range of 16 dB to 24 dB. 

Fig. 4 is a flow chart illustrating control of the 
base station to which the channel allocation method 
of the first embodiment of the present invention is 
applied. 

A base station (for example, base station 3A in 
Fig. 2) periodically receives and stores interference 
wave level Uup(i) of free channel i (i = 1 to n, n is 
the maximum channel number available with the 

system). 

Meanwhile, it is assumed that Pms- which re- 
presents the maximum transmission power level of 
a mobile station (for example, mobile station 6A in 
Fig. 2), and Pbs- which is the maximum transmis- 
sion power level of base station 3A, are known. 

In the transmission power control, the proce- 
dure of adjusting the receive level toward a desired 
value (THRl) is performed only for the reverse-link, 
and the range of control is as illustrated in Fig. 3. 

When a call origination request occurs, the 
base station stores the receive level of a request- 
for call origination signal (when the call is origi- 
nated from the mobile station) or a call response 
signai (when the call arrives ai the mobile station) 
received through a control channel as Dup which 
represents the reverse-link carrier level (S30G). 

Next, the value obtained by subtracting Dup 
from Pms is set as the propagation loss (hereinafter 
abbreviated ' to L) between the base station (3A) 
and the mobile station (6A) (S301). 

Since the reversibility of radio propagation be- 
tween the reverse-link and the forward-link and 
propagation loss L is considered equal. L is sub- 
tracted from Pbs to predict forward-link carrier level 
Ddown at mobile station 6A (S302). 

Thereafter; the value obtained by subtracting 
receive level desired value THRl from reverse-link 
carrier level Dup is quantized into a value of 4 dB 
step, with which actual control can be performed, 
to determine control amount CNTup of the trans- 
mission power {S303). 

When CNTup is higher than the maximum 
transmission power control amount of 24 dB, 
CNTup is set to CNTup = 24 dB (S304). 

In contrast, when CNTup is lower than 0 dB, 
CNTup is set to 0 dB (S305). 

After the value of CNTup is determined in this 
manner, an available channel group is determined 
with reference to Fig. 3 (S306). 

Wtien, for example, CNTup = 12 dB, the cfian- 
nel numbers of the available channel group are 61 
to 90 from Fig. 3. 

On the other hand, when CNTup = 16 dB, the 
cliannet numbers of the available channel group 
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are 61 to 100 from Fig. 3, 

Thereafter, channel number i for identification 
of a channel is set to 1 (S307), and it is checked 
whether the first channel in the available channel 
5 group is free (S308). 

When the first channel is free, the value (re- 
verse-link CIR) obtained by subtracting CNTup and 
reverse-link interference wave level Uup(1) of chan- 
nel 1 from Dup is compared with the required value 
10 (THR2) for the CIR (S309). 

When the reverse-link CIR is equal to or higher 
than THR2, the base station instructs the mobile 
station to measure forward-link interference wave 
level Udown(l) of channel 1 and receives the result 
75 of measurement from the mobile station (S310). 

The base station then compares the value ob- 
tained by subtracting Udown(1) from Ddown, that 
is, compares the forward-link CIR v^ith THR2 

(53 11) . When the result of comparison reveals that 
20 the forward-link CIR is equal to or higher than 

THR2, channel 1 is allocated to the call request 

(5312) . On the contrary, when the reverse-link CIR 
or the forward-link CIR of channel 1 is lower than 
THR2. channel number 1 is incremented by one to 

25 select next channel 2 (S313); and thereafter, steps 
S308 to S311 are repeated in a similar manner to 
perform determination of the interference condition. 

When performing the determination until final 
channel n (S314), and no available channel is 

30 found, then the call is blocked (S315). 

Fig. 5 is a diagrammatic view illustrating the 
relationship betv/een the control ranges of the 
transmission power control amount set for individ- 
■ ual radio channels and the channel numbers, v/hich 

35 is used when a second embodiment of the present 
invention which is hereinafter described with refer- 
ence to Fig. 6 is applied. 

The transmission power control ranges are set 
for the reverse-link (mobile station to base station). 

40 Although control ranges can be set also for the 
forward-link, they are not limited here. 

Assuming that the total number of channels 
available with the system is 100 and that the selec- 
tion priority degree of a channel is provided in 

45 order from lower number to higher channel num- 
ber. The channels are divided into three groups, 
that is. a first group of 10 channels having channel 
numbers 1 to 10, a second group of 30 channels 
having channel numbers n to 40. and a third 

50 group o' 60 channels tiaving channel numbers 41 
to 100. The control ranges of the transmission 
power control amount of the first, second and third 
groups are all set at 4 dB intervals from 16 dB to 
24 dB, Irom 8 dB to 24 dB, and from 0 dB to 24 

55 dB, respectively. 

Accordingly, the channels of the first group 
which have channel numbers 1 to 10 can have a 
transmission power control amoLjnt equal to or 
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higher than 16 DB; the channels of the second 
group which have channel numbers 11 to 40 can 
have a transmission power control amount equal to 
or higher than 8 dB; and the channels of the third 
group which have channel numbers 41 to 100 can 
have a transmission power control amount equal to 
or higher than 0 dB. 

Meanwhile, when any of the channels of the 
first group which have channel numbers 1 to 10 is 
applied, the minimum transmission power control 
amount is 16 dB; when any of the channels of the 
second group which have channel numbers 1 1 to 
40 is applied, the minimum transmission power 
control amount is 8 dB; and when any of the 
channels of the third group which have channel 
numbers 41 to 100 is applied, the minimum trans- 
mission power control amount is 0 dB. 

Fig. 6 is a flow chart illustrating a second 
embodimeni of application different from that de- 
scribed above v^ith reference to Fig. 4 which is 
applied to the channel allocation method for a 
mobile communications system of the presenl in- 
vention. 

Base station 3 A in Fig. 2 periodically receives 
and stores an interference wave level Uup(i) of a 
free channel i (i = 1 to n. n is the maximum 
number of channels available with the base sia- 
iion). 

Meanwhile, it is assumed that Pms. which re- 
presents the maximum transmission power level of 
mobile station 6A in Fig. 2. and Pbs. which is the 
maximum transmission power level of base station 
3 A. are known. 

In transmission power control, control is per- 
formed only for the reverse-link in such a way that 
the receive level is controlled to maintain higher 
than desired value THR1 and CIR is kept higher 
than THR2, and the range of control is such illus- 
trated in Fig. 5. 

When a call request occurs, the base siation 
stores the receive level of a request for call origina- 
tion signal (when the call is originated from the 
mobile station) or a call response signal (when the 
call arrives at the mobile station) received through 
the control channel as Dup which represents the 
reverse-link carrier level (S500). 

Next, the value obtained by subtracting Dup 
from Pms is set as a propagation loss (hereinafter 
abbreviated to L) between the base station and the 
mobile station (S50I). Since the reversibility stands 
between itie reverse-link and the forward-link and 
propagation loss L is considered equal between 
them, L is subtracted from Pes to predict Ddown 
which is ttie forward-link carrier level at the mobile 
siation (S502). 

Therealler. assuming that channel number i is 
set to 1 (S503). it is checked whether the first 
ciiannei in the channel group is free (S504). 



When the first channel is free, transmission 
power control amount XI with which reverse-link 
carrier level Dup is adjusted to receive level aimed 
value THR1 is first determined. To this end, the 

5 value obtained by subtracting the receive level 
aimed value THR1 from reverse-link carrier level 
Dup is quantized into a value of 4 dB intervals, with 
which actual control can be performed to determine 
control amount XI of the transmission power. 

70 If XI is higher than the maximum transmission 

power control amount of 24 dB, XI is set to XI = 
24 dB, but when XI is lower than 0 dB, XI is set to 
X1 = 0 dB. 

In Fig. 6, the series of processes described 
75 above is represented by function f (S505). 

Next, transmission power control amount X2 
with which the reverse-link CIR is adjusted to a 
required value THR2 is determined. For this pur- 
pose X2 is obtained by quantizing a value which is 
20 obtained by subtracting reverse-link interference 
wave level Uup(l) and required value THR2 for the 
CIR from reverse-link carrier level Dup into a value 
of 4 dB intervals. Further, when X2 is higher than 
the maximum transmission povv^er control amount 
25 of 24 dB, X2 is set to X2 = 24 dB. but when X2 is 
lower than 0 dB, X2 is set to X2 = 0 dB. 

In Fig. 6, the series of processes described 
above is represented by function : {S505)- 

The smaller of X1 and X2 determined in this 
30 manner is set as actual transmission power control 
amount CNTup (S507). 

CNTup is then compared with initial minimum 
transmission power control amount LVl(l) v/hen 
channel 1 is selected to be allocated (S508). 
35 If CNTup is equal to or higher than LV1(1), 

then the value obtained by subtracting CNTup and 
reverse-link intenerence wave level Uup(i) of chan- 
nel 1 (that is, the reverse-link CIR after transmis- 
sion power control) from Dup is compared with 
40 required value THR2 for the CIR (S509). 

When the reverse-link CIR is equal to or higher 
than THR2, base station 3A instructs mobile station 
6A of measurement of forward-link intederence lev- 
el Udown(l) of channel 1 and receives the result 
-?5 from mobile station 6A (S5i0}. 

The value (that is. the forward-link CIR) ob- 
tained by subtracting Udown(1) from Ddown is 
compared with THR2 (3511). 

H the comparison proves that the forward-link 
50 CIR IS also equal to or higher than THR2, channel 
1 IS allocated to ttie call request (S5i2). 

If channel 1 is busy, when CNTup is lower tfian 
LVt(l) or when the reverse-link CIR or \Ue forward- 
link CIR is smaller than THR2. parameter t is incre- 
bi» menled by one to select next channel 2 (S5i3), 
and steps S504 lo S511 are repeated in a similar 
manner to check whether channel 2 can be used. 
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When the determination is performed for final 
channel n (S514). if no available channel is found, 
then the call is blocked (S515). 

Fig. 7 is a partial flow chart illustrating a third 
embodiment of the present invention different from s 
those of Figs. 4 and 6. 

In the present application embodiment a chan- 
nel allocation method for a mobile communications 
system is provided by the application embodiment 
of Fig. 6 to which the steps of Fig. 7 are added. io 

in particular, points A, B and C shown in Fig. 7 
arc related to points A, B and C shown in Fig. 6, 
respectively. 

The control range of transmission power con- 
trol is as illustrated in Fig. 5. 75 

When the result of the check to determine 
whether the fth channel is free (S5Q4) described 
hereinabove with reference to Fig. 6 proves tliat the 
channel is free, the control sequence advances to 
S600 shov/n in Fig. 6. Base station 3A measures 20 
the number o*' occurrences of intenerence within an 
arbitrary time (Tl) in all busy channels, that is, the 
number of times by which the CiR becomes lower 
than the required value during service and sets the 
value as m (S600). 25 

Next, base station 3A compares interference 
occurrence number m with threshold value THR3 
(S601 ). 

Here, if interference occurrence number m of 
the ilh channel is equal to or higher than threshold 30 
value THR3. then base station 3A inhibits new 
allocation of any channel whose minimum trans- 
mission power controi amount at allocation is the 
same as the channel compared with THR3 (S602). 

By way of the example of Fig. 5. the channel 35 
number of a channel with v/hich the minimum 
transmission power control amount at allocation is 
the minimum level (0 dB) ranges from 41 to 100, 
and it is prevented from allocating any of those 
channels to a new call in a same condition. 40 

When interference occurrence number m is 
lower than threshold value THR3 at S601, the con- 
trol sequence advances to S505 shown in Fig. 6 to 
permit new allocation of a channel with which the 
initial minimum transmission power amount is at 45 
the minimum level. 

Accordingly, all channels are permitted to be 
allocated to a newly call. While, in the present 
embodiment, a newly allocatable channel is se- 
lected in accordance with the number of occur- 50 
rences of interference, the compulsory disconnec- 
tions occurrence number (the number of discon- 
nection due to no replaceable channel for occur- 
rence of interference) may be employed in place of 
Itie number of occurrences of inlerlerence. 55 

Fig. 8 is a partial flow ctiart illustrating a fourth 
embodiment of the channel allocation method for a 
mobile communications system of the present in- 
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vention different from the embodiments described 
above. 

The channel allocation method for the mobile 
communications system illustrated in Fig. 8 is ap- 
plied to a channel in service which has been al- 
located by the second embodiment with reference 
to Fig. 6. 

CNTmin(i) which represents the in-service 
minimum transmission power control amount is set 
for each channel. The values of CNTmin(i) are set 
4 dB lower than the values of LV1(i) which repre- 
sent the initial minimum transmission power control 
amount. In particular, the in-service minimum trans- 
mission power control amounts of channels 1 to 10, 
11 to 40. and 41 to 100 are 12 dB, 4 dB, and -4 
dB, respectively. 

Base station 3A in Fig. 2 measures the average 
value of the transmission pov/er control amount 
within an arbitrary time (T2) for a call in service in 
a channel having channel number i and sets the 
vaiue as CNTave(i) (S700). 

Base station 3A then compares average trans- 
mission power control amount CNTave(i) and in- 
service minimum transmission power control 
amount CNTmin(i) of the channel (S701), 

Here, if CNTave(i) is lower than CNTmin(i), the 
base station determines that it is not suitable to use 
the channei as is. and slsrls sv/iiching control to 
another channel (S702). 

If CNTave(i) is equal to or higher than CNTmin- 
(i) at S701, the call is continued in service by way 
of channel i as is. 

Fig. 9 IS a partial flow chart of a fifth embodi- 
ment of the present invention which is different 
from the methods described above which is ap- 
plied to the system of Fig. 2. 

The present control is performed for a channel 
in service which has been allocated by the method 
described hereinabove with reference to Fig. 6. 

CNTmax(i) which represents the in-service 
maximum transmission power control amount is set 
for each channel. 

The values of CNTmax(i) are set 8 dB higher 
than the values of LV1(i) which represents the initial 
minimum transmission power control amount, in 
particular, the in-service minimum transmission 
power control amounts of channels 1 to 10, 11 to 
40. and 41 to 100 are 24 dB, 16 dB, and 8 dB. 
respectively. 

Base station 3A measures the average value of 
{he traiismission power control , amount within an 
arbitrary time (T3) for a call in service in a channel 
having channel number i and sets the value as 
CNTave{i) (S800). 

Base station 3A tlien compares average trans- 
mission power control amount CNTave(i) and in- 
service maximum transmission power control 
aniourTt CNTfr.ax(i) of the channel (S801). 
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Here, if CNTave(i) is higher than CNTmax(i). 
base station 3A determines that it is not suitable to 
use the channel as is, and starts switching control 
to another channel (5802). 

if CNTave(i) is equal to or lower than CNTmax- 
<i) at 8801, the call is continued in service by way 
of channel i as is. 

Fig. 10 is a flow chart of a sixth embodiment 
illustrating operation when the channel allocation 
method for a mobile communications system of the 
present invention which is different from the meth- 
ods described above is applied to the system 
shown in Fig. 2. 

In the present method. S702 or S802 at which 
the channel switching control in the channel alloca- 
tion method described hereinabove with reference 
to Fig. 8 or 9 is replaced by the steps shown in 
Fig. 10. 

The channel aliocaiion method in Fig. 10 is 
employed in s mobile communications system of 
the TDMA (time division multiplex accessing) sys- 
tem v^rherein a plurality of channels are time-di- 
vision multiplexed on the same carrier frequency. 

After channel switching is started in the chan- 
nel allocation method illustrated in Fig. 8 or 9, base 
station 3A shown in Fig. 2 sets parameter k for 
identification of the carrier frequency, that is, the 
cr.annei nunnbe;-. lo 1 (S900). and se leers earner 
frequency 1 corresponding to channel number 1 in 
the available carrier frequency group, and there- 
after checks the use conditions of all the channels 
on the carrier frequency. 

When more than one channel is used, switch- 
ing to another free channel on carrier frequency 1 
is performed (S903) and success or failure of the 
result of swilcntng is determined (S904). 

If the switching is successful, the control is 
ended immediately. 

If no channel is free on carrier frequency 1, or 
if switching to another free channel on carrier fre- 
quency 1 has not been performed successfully, 
parameter k is increased one to select next earner 
frequency 2 {S905), and thereafter steps S901 to 
S903 are repeated in a similar manner. 

When the switching control ts performed for 
the final carrier frequency, but no available channel 
is found (S906), then the control is ended. 

Fig. 1 1 is a flow chart of a seventh embodi- 
ment of the channel allocation method for a mobile 
communtcations system of the present invention. 

The method ol Fig. 1 l is performed indepen- 
dently of channel allocation when the channel al- 
location method deschbed hereinabove with refer- 
ence to Fig. 5, 7 or 8 is applied to tlie system 
stiown in Fig. 2. 

It is assumed thai LVl(i) representing the initial 
minimum transmission power control amount, 
CNTmin(i) representing the in-service minimum 



transmission power control amount and CNTmax(i) 
representing the in-service maximum transmission 
power control amount are set for each channel. 
Base station 3A measures the average value of 
5 the transmission power control amount within an 
arbitrary time (T4) sufficiently longer than the aver- 
age sen/ice time for a channel whose channel 
number is i. and sets the value as CNTave(i) 
(SI 000), 

70 Next, difference Z(i) between average transmis- 

sion power control amount CNTave(i) and minimum 
transmission power control amount LV1(i) is cal- 
culated (SI 001), and is compared with threshold 
value THR4(S1002). 

75 Here, if 2(i) is higher than THR4, then the base 

station increases 4 dB for each of the values of 
initial minimum transmission power control amount 
L\/{i), in-service minimum transmission power con- 
trol amount CNTmin(i) and in-service maximum 

20 transmission power control amount CNTmax(i) of 
channel i and continues to use the same channel 
(S1003, S1004 and S1005}. 

If Z(i) is equal to or lower than THR4. then 2(i) 
is compared with threshold value THR5 (S1006). 

25 Here, if Z(i) is lower than THR5, the base 

station decreases 4dB for each of the values of 
initial minimum transmission power control amount 
LVO)= in-service minimum transmission power con- 
troi amount CNTmin(i) and in-service maximum 

30 transmission power control amount CNTmax(i) of 
channel i, and continues to use the same channel 
(81003, S1004 and S1005). 

Fig. 12 is a flow chart of an eighth embodiment 
of the channel allocation method for a mobile com- 

35 munications system of the present invention which 
is different from the embodiments described 
above. 

The present control is performed independent- 
ly of channel allocation when the channel allocation 

40 method described hereinabove with reference to 
Fig. 9 is applied to the system of Fig. 2. 

In-service minimum transmission power control 
amount CNTmin(i) is set for each channel. 

Base station 3A measures the number of times 

45 by which the transmissiori power control amount 
becomes lower than in-service minimum transmis- 
sion power control amount CNTmin(i) within an 
arbitrary time (T5) sufficiently longer than the aver- 
age service time for a channel having channel 

50 number i and sets the value as p (SliOO). Base 
station 3A then compares p and threshold value 
Lmax (Si 101). If the comparison proves that p is 
higher than Lmax. base station 3A decreases the 
value of in-service minimum transmission power 

55 control amount CNTmin(i) of a channel having 
channel number i by 4 dB and continues to use the 
same channel (Si 102). 
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If p is equal to or lower than Lmax, p and 
threshold value Lmin are compared (Si 103). 

If the result proves that p is lower than Lmin, 
then base station 3A increases in-service minimum 
transmission power control amount CNTmin(i) of a 
channel having channel number i by 4 dB and 
continues to use the same channel (Si 104), 

If p is equal to or higher than Lmin. use of the 
channel is continued. 

Fig. 13 is a flow chart of a ninth embodiment of 
the channel allocation method for a mobile commu- 
nications system of the present invention which is 
different from the embodiments described above. 

The present control is performed independent- 
ly of channel allocation when the channel allocation 
method described hereinabove with reference to 
Fig. 9 is applied. 

in-service ma.ximunn transmission power control 
amount CNTmax(i) is set for each channel. Base 
station 3A measures the number of times by which 
the transmission power control amount becomes 
higher than in-service maximum transmission pow- 
er control amount CNTmax(i) within an arbitrary 
time (T6) sufficiently longer than the average ser- 
vice time for a channel having channel number i 
and sets the vaiue as q (SI 200). Base station 3A 
then compares q and threshold vaiue Mmax 
(Si 201). 

If the comparison proves that q is higher than 
Mmax, base station 3A increases the value of in- 
service minimum transmission power control 
amount CNTmax(i) of a channel having channel 
number i by 4 dB and continues to use the same 
channel {Si 202). 

If q is equal to or lower than fVimax, p and 
threshold value Mmin are compared with each oth- 
er (SI 203). 

If the result proves that q is lower than Mmin, 
then base station 3A decreases in-service maxi- 
mum transmission power control amount CNTmax- 
(i) of a channel having channel number i by 4 dB 
and ends the control (Si 204). If q is equal to or 
higher than Mmin, then use of the same channel is 
continued. 

As described in detail to this point, the channel 
allocation method for a mobile communications 
system of the present invention is advantageous in 
that it provides a channel allocation method which 
is short in average reuse distance and high in 
frequency utilization efficiency while suppressing 
the average transmission power by performing 
transmission power control. 

Claims 

1. A channel allocation metliod in a mobile com- 
munications System in which a plurality of 

base staiions are disposed in a service area 
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and radio communication is performed be- 
tween one of said base stations and a mobile 
station, said method handled by each base 
station comprising the steps of: 

setting the control range of the transmis- 
sion power control amount for each radio chan- 
nels; and 

selecting, upon communication of each of 
said base stations with the mobile station, one 
of said radio channels which has a control 
range corresponding to the necessary trans- 
mission power control amount, and allocating 
the selected radio channel for communication 
with the mobile station. 



2. A method as claimed in claim 1 . 

further comprising the steps of: 
setting a selection priority degree and a 
first threshold value to each of the radio chan- 

20 nels such that tne first threshold value is set at 

least equal to or higher for the channel having 
higher priority degree than the lower priority 
channel; and allocating of one radio channel 
having the first threshold value when the trans- 

25 mission power control amount for the commu- 

nication v/ith the mobile station exceeds the 
first threshold value. 

3. A method as claimed in claim 2. further com- 
30 prising the steps of: 

counting the frequency of interference and 
compulsory disconnection occurhng in service 
corresponding for each of the first threshold 
values; and 

35 inhibiting the allocation of radio channel 

whose first threshold value is the least level of 
the transmission control power amount when 
the frequency corresponding to said first 
threshold value becomes higher than a pre- 

40 determined value. 

4. A method as claimed in claim 1, 2 or 3, further 
comprising the steps of: 

setting a second threshold vaiue for each 
45 cf the radio channels; and 

starting to switch a radio channel in use to 
another available channel when the average 
transmission power control amount within a 
fixed time in service becomes lower than the 
50 second tfireshold value. 

5. A method as claimed in any one or claims i to 
4. further comprising the steps of: 

setting a third thresttold value for each of 
55 ttie radio ctiannels; and 

starting to swilcli a radio channel in use to 
another available channel when the average 
transmission power control amount within a 
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fixed time in service becomes higher than the 
third threshold value. 

6. A method as claimed in claim 4 or 5, further 
comprising the step of: 

switching a radio channel in use only to 
another free radio channel in the same time- 
division multiplexed carrier frequency. 

7. A method as claimed in any one of claims 2 to 

6. wherein 

said first threshold value is varied in response 
to the average transmission power control 
amount within a fixed time. 

8. A method as claimed in any one of claims 4 to 

7. wlierein 

said second tiireshold value is varied in re- 
sponse to the average transmission power con- 
trol amount within a fixed time. 

9. A method as claimed in any one of claims 5 to 

8. wherein 

said third threshold value is varied in response 
to the average transmission power control 
amount within a fixed time. 



13. A system as claimed in claim 12, further com- 
prising: 

means for providing a selection priority 
degree and registering a first threshold value 

5 to each of the radio channels such that the first 

threshold value is set at least equal to or 
higher for the channel having higher priority 
degree than the lower priority channel; and 

means for allocating of one radio channel 

70 having the first threshold value when the trans- 

mission power control amount for the commu- 
nication with the mobile station exceeds the 
first threshold value. 

75 14. A system as claimed in claim 13. further com- 
prising: 

means for counting the frequency of inter- 
ference and compulsory disconnection occur- 
ring in service corresponding for each of the 

2D first threshold values; and 

means for inhibiting the allocation of radio 
channel whose first threshold value is the least 
level of the transmission control power amount 
when the frequency corresponding to said first 

25 threshold value becomes higher than a pre- 

determined value. 



10- A melhod as claimea in any one of claims 4 to 

9, wherein 

the second threshold value is varied in re- 
sponse to the number of times the transmis- 
sion power control amount becomes lower than 
said seconc threshold value v/ithm a fixed 
time. 

11. A method as claimed in any one of claims 5 to 

1 0. wherein 

said third thteshold value is varied in response 
to the number of times the transmission power 
control amount becomes lower than said third 
threshold value within a fixed time. 

12. A mobile communications system wherein a 
plurality of base stations are disposed in a 
service area and radiocommunication is per- 
formed between one of said base stations and 
a mobile station, said system comprising in 
each base station: 

means tor setting and registering the con- 
trol range of the transmission power control 
amount tor each radio channels; and 

means for selecting, upon communication 
with the mobile station, one radio channel 
wliich has a control range coriesponding to tfie 
necessary transmission power control amount, 
and allocating the selecled radio channel for 
communication with the mobile station. 



15. A system as claimed in claim 12. 13 or 14, 
further comprising: 

30 means for setting and preferably register- 

ing a second threshold value for each of the 
radio channels; and 

means for starting to switch to another 
radio channel when the average transmission 

35 power control amount becomes lower than the 

second threshold value within a fixed time in 
service. 

16. A system as claimed in any one of claims 12 
<o to 15, further comprising: 

means for setting a third threshold value 
for each of the radio channels; and 

means for starting to switch to another 
available channel when the average transmis- 
45 sion power control amount becomes higher 

than the third threshold value within a fixed 
time in service. 

17. A system as claimed in claim 1 5 or 16, further 
50 comprising: 

means for switching a radio channel in use 
preferably only 

to another free radio channel within the same 
time-division multiplexed carrier frequency in 
55 wtiich at least one radio channel is accom- 

modated. 
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18. A system as claimed in any one of claims 13 
to 17. further comprising: 

means for varying the first threshold value 
in response to the average transmission power 
coniroi amount within a fixed time. 5 

19. A system as claimed in any one of claims 15 
to 18. further comprising: 

means for varying the second threshold 
value in response to the average transmission io 
power control amount within a fixed time. 

20- A system as claimed in any one of claims 16 
to 19. further comprising: 

means for varying the third threshold value 75 

in response to the average transmission pov/er 
control amount within a fixed time. 

21. A system as claimed in any one of claims 15 

to 20, further comprising: 20 

means for varying said second threshold 
value in response to the number of times the 
transmission power control amount becomes 
lower than said second threshold value within a 
fixed time. 25 

22. A system as claimed in any one of claims 16 
io 2 i. lunher comprising: 

means I'or varying said third threshold val- 
ue in response to the number of times the 30 
transmission power control amount becomes 
lower than said third threshold value within a 
fixed time. 



40 



EP 0 631 397 A2 



P'^g^ I ( Prior Art) 



START ^ 



1 



S1300 



RASE STATION RECEIVE 
LEVEL — Dup 



S1301 



L ~ Pms — Dup 




Yes ^ S1307 



ALLOCATE CHANNEL i 



EP 0 631 397 A2 





EP 0 631 397 A2 



C 

< 



c 

o 
u 



CO 
CO 



2: 

CO 



dB 
24 

20 h 
16 



I 12 
a, 



8 

A 

0 



F i 



3 



o- 



10 20 30 40 50 60 70 

CHANNEL. NUMBER 



SO 90 100 



15 



EP 0 631 397 A2 



Fig- 4 



START ) 



jrS^DO 



BASE STATION 
RECEIVE LEVEL 



- Dup 



S301 



L = Pms — Dup 



I 



jrS302 



Ddown = Pes — L 



S303 



ENTf ^^-^ X4 = CNTup 



I 



S304 



K-fin (CNTup . 24 ) = CNTup 



S305 



Max ( CNTup , 0 ) = CNTup 



S306 



rw,-T,,r- CHANNEL GROUP 
L.l\lup DETERMINATION 



< SoO"] 




S3 10 



No 



<^.LL CHANNELS IN 
CHANNES GROUP 



Udov--n( i ) MEASUREMENT 



Yes , 5315 



BLOCKED 
CALL 




S3 12 



ALLOCATE iTH CHANNEL IN GROUP 



EP 0 631 397 A2 



F i 



5 



dB 



<y- 



o- 



JL 



JL 



10 20 30 40" 50 60 70 so 90 100 

CHANNEL NUMBER 



EP 0 631 397 A2 



Fig- 6 



C START ) 



BASE STATIO'N r^„„ 

RECEIVE LEVEL '-'"P 



S500 



^S5Q 1 



S502 



.^3503 




<S505 



<S505 



S50; 



SoiO 



BLOCKED 




ALLOCATE iTH CHANNEL IN GROUP 


i 











18 



EP 0 631 397 A2 



Fig. 



7 



S600 



NUMBER OF OCCUR- 
RANCES OF 
INTERFERENCE 




S601 



7 <y 



s 



5700 



AVERAGE TRAiNSKISSION POWER 
CONTROL .-AMOUNT DURING TIKE T2 
OF CHANNEL i - 



CNTa ve ( i ) j 



SUITCH TO ANOTHER 
AVAILABLE CHANNEL 




_j 

( END ') 



19 



EP 0 631 397 A2 



F i S - 9 



START ^ 

£S800 

AVERAGE TRANSMISSION CONTROL ; 
AMOUNT DURING TIME T3 OF 
CHANNEL i -> CNTave(i) 




S802 



SWITCH TO ANOTHER 
AVAILABLE CHANNEL 



END J 



20 



EP 0 631 397 A2 



F 



ig- 10 



1 



S905 



k = k-}-l 



Yes 



START ) 









= 1 



S900 



S901 



SELECT kTH CARRIER 



S902 




S903 



S906 




SWITCH TO ANOTHER 
AVAILABLE CriAJ-lN'EL 



No 



Yes 




r END } 



EP 0 631 397 A2 



Fig- 11 



START ) 



1 



SIOOO 



AVERAGE TRANSMISSION POWER 
CONTROL AMOUNT DURING TIME Ti 
OF CKANMEL i — > CNT£v€(i) 




LV1(L ) = LVl(i )+4 



1 1 



S1004 



O^min (i)=-CNTmin G)-K 



S1005 



CNTmax (O^CNTmax 0) +4 



31007 



LVL(i)=LVl(i)-4 



S1008 



CNTirlna)=Ci^rriiiLna)-4 



1 



S1009 



CNTma^v G) =<:NTraax a)-4 



c 



Em .1 



EP 0 631 397 A2 



F 



g. 12 



START 



3 



SHOO 



hnjM3ER OF TIMES TRANSMISSION 
POWER CONTROL AMOUNT BECOMES 
LOXvER THAN CNTiiiin(i) DURING 
TIKE T5 AT CHANNEL i 



SllOi 





CNTmin 0)=<:NTmm.G)-4 



CNTmin {i)=CNTn3in G)+4 



( END ~) 



Z3 



EP 0 631 397 A2 



Fia, 13 



START ) 



1 



S1200 



NTJMBER OF TIMES TRANSMISSION 
POWER CONTROL AMOUNT BECOMES 

LOWER TEAN CNTiiiax(i) DURING 

TIME T6 AT CHANNEL i 



S1201 



V 



es 




S1203 



Yes 



CNTmax (i)=CNTraax (i)+4 



S1204 



CNTmax (Q^CNTmax G)-4 



END ^ 



2'1 




25 



^^^^ 




(12) 



Europ5isches Patentamt 
European Patent Office 
Ofice europeen des brevets (11) EP 0 631 397 A3 

EUROPEAN PATENT APPLICATION 



(88) Date o< pot3**cai»on A3 . 

07.01.1938 Bolirtn 1998/02 


(51) Int. 01.^: H04B 7/005. H 04 Q 7/04 


(43) Date of publication A2: 

2ai2.1994 Bulletin 1994/52 




(21 ) Application number: 94107625.9 




(22) Date of filing 17.05.1994 




(84) Desicnated Contracting States; 
DE GB SE 


(72) Inventor: Kanai, Toshihito 
Minato-ku, Tokyo (JP) 


(30) Priority 1 8,05, 1 993 JP 1 1 5466/93 

(71) Applicant NEC CORPORATION 
Tokyo (JP) 


(74) Representative: 

VOSSIUS & PARTNER 
Siebertstrasse 4 
81675 MLinchen (DE) 



CO 

< 

CO 



(54) Method of channel allocation in a mobile radio teiephone system using transmission power 
control 



(57) The invention provides ctianne! allocation 
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Upon channel allocation, a radio channel is selected in 
accordance with the selection priohty degree, by the 
way that calculating the transmission pov»/er control 
amount of the radio channel (S505 to S507). comparing 
the transmission power control amount with the initial 
minimum transmission power control amount (S508), 
and when the transmission power control amount is 
equal to or higher than the initial minimum transmission 
power control amount, then use of the radio channel is 
permitted. 




trtj 



to 



CO 
CO 

o 

Q. 

LJJ 



EP 0 631 397 A3 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 94 10 7625 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appro pn ale, 
of relevant passages 



Relevant 
to claim 



CLASSlFtCAHON OF THE 
APPUCATION (InLCl^) 



EP Q 522 276 A (NIPPON ELECTRIC CO) 

* abstract * 

* column 2, line 22 - line 55 * 

* column 5, line 23 - column 8, line 44 * 

* column 11, line 56 - column 12» line 41 



1-5, 
12-16 



HQ4B7/G05 
H04Q7/04 



claims 1-5: 



EP G 411 878 A (ORBI 
COMMUNICATIONS) 

* abstract * 

* column 2, 1 ine 46 

* column 3, 1 ine 44 

* column 4, 1 ine 47 

* figures 1-3 * 



figures 1-3,6,7 ^ 
EL MOBILE 



1,12 



- column 3, 

- column 4, 

- line 57 ' 



1 ine 
1 ine 



9 ' 
16 



KANAI T: "Autonomous reuse partitioning 
in cellular systems" 

VEHICULAR TECHNOLOGY SOCIETY 42ND VTS 
CONFERENCE. FRONTIERS OF TECHNOLOGY. FROM 
PIONEERS TO THE 21ST CENTURY (CAT. 
N0.92CH3159-1) , DENVER, CO, USA, lG-13 MAY 
1992, ISBN G-7803-0673-2, 1992, NEW YORK, 
NY, USA, IEEE, USA, 
pages 782-785 vol.2, XP002G45808 

* page 782, left-hand column, line 1 - 
page 783, right-hand coluon, line 7 * 

* page 783, right-hand column, line 27 - 
page 784, right-hand column, line 20 * 



1,12 



The present search report has tjeen drawn up for all daims 



TECHNJCAL FIELDS 
SEARCHED (lnt.Cl.5) 



HG4Q 
H04B 



THE HAGUE 



Oal« of completion erf tf^ Kearcn 

5 November 1997 



Lopez Marquez, T 



CATEGORY OF CfTED OOCUMENTTS 

X : p«rtiwla/1y relevant if taken aktni; 

Y ; partjcxilariy nelevarrt if oornt>in*d with another 

doc*irr»«n1 of th* •ame catogory 
A : technoiogtcaj twnckflfound 
O : non-wrrtten di*cto*ure 
P : interTrt»dial« document 



r ; theory or pnnciple underiytng the invention 
£ : eaiiter potent document, but puDliched on, or 

Aftorthe filing date 
O : ckacurrtent cited in the application 
L : document cited for other reasons 

4 : merrier of the same patent tamtly, comeoponding 
document 



2 



